Abstract. Effect of the herbicides Stratos Ultra (1000 and 2000 ml/ha) and Pulsar 40 (1000 and 1200 ml/ha) on the degree of weed infestation and productivity of birds foot trefoil was studied in the experimental field of the IMSA-Troyan during the 2010-2012 period on light grey pseudopodzolic soil. It was found that the herbicide Pulsar 40 applied at the dose of 1200 ml/ha, had high selectivity and was suitable for foliar treatment at the 2-4 leaf stage of birds foot trefoil, its herbicidal efficacy reaching 65, 76 and 98% during the years. The herbicide Stratos Ultra applied at the two doses of 1000 and 2000 ml/ha, was more unstable with regard to the dry mass yield. The produced yields of dry mass varied within a greater range depending on the degree of weed infestation, shown herbicidal effect and meteorological conditions. The yield was influenced to a greater extent by the herbicide type and to a smaller one by the dose of its application.
Introduction
An important element of the technology of birdsfoot trefoil growing for forage production is the establishment of stands free of weeds [WINCH, 1976] . The weeds have an adverse effect on its growth and development in the sowing year, fulfilment of the biological potential and persistency of its use.
The chemical method of controlling weeds is one of the intensive factors of the contemporary industrial technology for establishment of uniform, persistent and high-productive stands [DIMITROVA, 1984; BOERBOOM et al., 1991; NAGI, 1995; STEFANOV, 1996; RAMEAU et al, 1996; DIMITROVA, 2007; OMAFRA, 2008] . The conventional use of herbicides creates conditions for compensation changes of the weed species in the agrophytocenoses [LYUBENOV, 1987] . The continuous application of the same active base contributes to appearance of resistant biotypes of weeds [HEAP, 1999; LABRADA, 2000] . The herbicide type and properly selected dose are the major factor of suppression and destruction of weeds [POFELIS et al., 2001; MOHAMMED et al., 2007] .
The requirements for ecological conformity of herbicide application necessitate searching for herbicides having significantly good selectivity and a high effect on the weeds in the contemporary ecological conditions [CUOMO, 2001; NIKOLOVA, 2003] .
The objective of this study was to establish the effect of the herbicides Stratos Ultra and Pulsar 40 and their applied doses on the weed infestation degree and forage yield of birdsfoot trefoil (Lotus corniculatus L.).
Material and methods
The study was conducted in the experimental field of the IMSA-Troyan during the 2010-2012 periods.
The trial was carried out on light grey pseudopodzolic soil by the block method with 4 replications and harvest plot size of 5 m 2 in the following variants:  1-check-zero, untreated (C);  2. Stratos Ultra (100 g/L cycloxydim)-1000 mL/ha;  3. Stratos Ultra-2000 mL/ha;  4. Pulsar 40 (40 g/L imazamox)-1000 ml/ha; 5. Pulsar 40-1200 mL/ha. All herbicides were chosen from the "List of the plant protection products, registered fertilizers and adjuvants authorized to placing on the market and use" [YORDANOVA and TASHEVA, 2000] as of the date 22.01.2009. They both are selective vegetation herbicides, suitable for use against annual and perennial grass and broad-leaved weeds. We conducted soil tillage by the generally adopted technology in the IMSA-Troyan for establishment of artificial swards.
Sowing was performed in spring at the sowing rate of 0.012 t/ha -1 and 12.5 cm interrow spacing with rolling of the area before and after sowing.
We applied nitrogen fertilizer before sowing at the dose of 0.60 t/ha -1 active ingredient and phosphorus and potassium fertilizer as reserve application at the doses of 0.400 t/ha -1 for each. We performed the herbicide application at the 2-4 leaf stage of birdsfoot trefoil with a 500 l/ha working solution.
The weed infestation of the experimental area was represented by the following weed species: et al., 2012] . The year 2010 was considered favourable with regard to the meteorological conditions, when the rainfalls were distributed evenly in the months of the growing season.
The average daily air temperature of 10.8С and rainfall quantity of 112.6 l/m 2 in April had a favourable effect on the normal emergence of birds foot trefoil.
The 2-4 leaf phenological stage occurred normally in mid-April, and the budding in mid-June, when the first cut was harvested.
The high soil moisture due to the rainfall quantity of the range of 76.7 and 132.7 l/m 2 in June and July ensured fast growth and development of birds foot trefoil after its mowing and formation of a good second cut.
The second year was characterized by a considerably smaller quantity of rainfalls in the months of March (41.7 l/m ). This did not influence the sward productivity, and as a result, high productivity of the sward was recorded in all variants. The agro-meteorological characteristics of the third year differed very much from the other two years.
The uneven rainfall distribution by months was very pronounced, with recording of a good water supply in May (174.1 l/m 2 ) and a lack of rainfall in July. This was a prerequisite for obtaining of a good and stable yield from the first cut, and a lower-productive second cut.
During the years two cuts were harvested at the budding-early flowering stage of birds foot trefoil in each of them.
In order to achieve the purpose we recorded the following characteristics: Herbicide selectivity-according to the EWRS scale (at score 1-100% weed destruction, a lack of damages to the cultivated plant; and at score 9-0% weed destruction, destructive damages to the cultivated plant, the herbicide is useless); degree of weed infestation (%)-by the quantity-weight method (g/ m 2 ); herbicidal efficacy (by the formula C e =W c -W t / W c x 100, where C e -coefficient of efficacy %, W c -number (weight) of weeds in the zero check, W t -number (weight) of weeds in the treated variant; dry mass yield (t/ha -1 ). Data processing was performed by the method of variance analysis [LIDANSKI, 1988] .
Results and discussion

Herbicide selectivity to birds foot trefoil
With regard to the herbicide selectivity (Table 1) there were different phytotoxic activities depending not so much on the herbicide type, but on the applied dose. During the observation for seven days after treatment with the herbicide Stratos Ultra, slight to moderate damages were found, finding expression in leaf chlorosis [BUTNARIU, 2012] . The herbicide Pulsar 40, applied at the doses of 1000 and 1200 mL/ha, caused insignificant damages (score 2), remaining also at the 14 th day of recording.
Тable 1.
Herbicide selectivity to birds foot trefoil (after EWRS) Period 
EWRS 9 score-1-no damages, score 9-the crop is completely destroyed Three weeks after the treatment (21 days) the damages caused by the two herbicides disappeared (score 1) and the phytotoxicity was overcome completely.
Herbicidal efficacy
Depending on the spectrum of action of the herbicides, the recorded herbicidal efficacy varied (Table 2) ; like the herbicide selectivity, it depended rather on the type, but no on dose of herbicide. The herbicide Stratos Ultra, applied at the dose of 1000 mL/ha, was toxic to the weeds: When applying the herbicide at the double dose (var. 3), its herbicidal efficacy during the first year remained unchanged (42%), and the species composition of weeds and their quantity was almost similar to that at the lower dose-1000 mL/ha (var. 2).
The herbicide Pulsar 40, applied at the two doses of 1000 (var. 4) and 1200 mL/ha (var. 5), showed a wider spectrum of phytotoxic action with regard to the weeds, as compared to the herbicide Stratos Ultra.
When applying it at the dose of 1000 mL/ha, the total quantity of weeds was to the number of 10/m 2 and at the dose of 1200 mL/ha-to the number of 9/m 2 . Single individuals of the weeds Hypericum perforatum L., Cichorium intybus L. and Plantago major L. were found in the sword.
During the second year of the experimental period, the herbicidal efficacy of Stratos Ultra remained the same and was 40% (var. 2) and 48% (var. 3), respectively and increased in the Banat's University of Agricultural Sciences and Veterinary Medicine from Timisoara, Contact: web: http://www.bjbabe.ro, e-mail: bjb@usab-tm.ro sward treated with Pulsar 40 to 80% (var. 4) and 76% (var. 5).
The herbicidal efficacy was exceptionally well expressed for the application of Pulsar 40 at the dose of 1200 mL/ha (var. 5) in the third year of the experimental period.
The weeds were to the number of 11/m 2 , and the herbicidal efficacy was 98%. The lower dose of the same herbicide (var. 4) showed lower herbicidal efficacy, 66%. The action of the herbicide Stratos Ultra, applied at the two doses, was considerably less expressed.
It was evident that with increase of the herbicide dose, its efficacy increased from 12% (var. 
Degree of weed infestation
In the sowing year a considerable decrease of the degree of weed infestation (Table 2 ) was obtained after treatment with the herbicide Pulsar 40 at the dose of 1000 mL/ha (var. 4), and as a result the weeds participated in the sward with 38%. The weed participation had a similar value also at the other dose of 1200 mL/ha (var. 5)-42%.
The different doses of the applied herbicide Stratos Ultra showed no difference in the degree of weed infestation, which was the same in both variants (var. 2 and 3)-76%.
The aftereffect of the applied herbicides was particularly well expressed in the second year of the experimental period. In the stands treated with Pulsar 40 there was an increase of the birds foot trefoil participation in the sword and a decrease of the degree of weed infestation: for the treatment at the dose of 1000 mL/ha (var. 4) it was 16%, and at the dose of 1200 mL/ha (var. 5)-30%.
The effect of the treatment with Stratos Ultra was less expressed.
The degree of weed infestation at the two doses was almost the same, 51 and 52% (var. 2 and 3), respectively. In the third year again the herbicide Pulsar 40 retained a lower degree of weed infestation of birds foot trefoil, which was 25% (var. 4) and 10% (var. 5), respectively.
Effect of the herbicides on the dry mass yield from birds foot trefoil
Birdsfoot trefoil became infested with weeds to the greatest extent in the sowing year, when the weeds had a competitive impact on the yield formation ( Table 3) .
The herbicide Stratos Ultra was connected with a mathematically significant decrease of the dry mass yield during the three years of the experimental period. In the first year, the yield decrease was by 3.4 % at the lower dose (var. 2) and by 13.9 % at the higher one (var. 3). The highest yield of dry mass was produced from the stands treated with Pulsar 40 at the two doses, and as a result the exceeding was by 2.4% (var. 4) and 11.5 % (var. 5), respectively. This was due to the good selectivity of the herbicide and the lack of competitive impact by the weeds. In the second year, when birds foot trefoil reached the maximum rate of growth and Available on-line at http://www.bjbabe.ro Banats Journal of Biotechnology 2013, IV(7), development, the weed influence was less expressed and the herbicides had a lower effect on the productivity.
A higher yield than that of the untreated variant was observed after application of the herbicide Pulsar 40 at the dose of 1000mL/ha (var. 4), where the absolute value was higher by 8.3 t/ha -1 . A yield, being the closest, but lower than the check was observed also after treatment with the higher dose of 1200 mL/ha (var. 5). The herbicide Stratos Ultra did not show selectivity to birdsfot trefoil.
Its application as a foliar one resulted in a decrease of the dry mass yield, though to a smaller extent.
It was evident from the produced yields that there was a significant interaction between climatic conditions and productivity.
The relatively higher average daily temperatures and lower moisture of soil and air were a prerequisite for producing lower yields from birds foot trefoil in the third year.
As a result of the inhibitory action of Stratos Ultra, the difference in the dry mass yield had negative significance.
During the years of study, there were tendencies to a significant difference with regard to the dry mass yield after application of the herbicide Pulsar 40.
On average for the period of study, a higher yield of dry mass was produced after treatment with the same herbicide, having at the dose of 1000 (var. 2) and 2000 mL/ha (var. 3) an unsatisfactory effect with regard to the produced yield of dry mass, which was below that from the check, by 6.3 and 6.1%, respectively.
The produced lower yields were due to hampering of plant growth and development, in consequence of which the plants were lower competitive with regard to the weeds.
Conclusions
The herbicide Pulsar 40 applied at the dose of 1200 mL/ha, had high selectivity and was suitable for foliar treatment at the 2-4 leaf stage of birds foot trefoil, its herbicidal efficacy reaching 65, 76 and 98% during the years.
The herbicide Stratos Ultra, applied at the two doses of 1000 and 2000 mL/ha, was more unstable with regard to the dry mass yield.
Тable 4.
Effect of weeds and their control on the productivity of birds foot trefoil The produced yields of dry mass varied within a greater range depending on the degree of weed infestation, shown herbicidal effect and meteorological conditions.
The yield was influenced (Table 4 ) to a greater extent by the herbicide type and to a smaller one by the dose of its application.
